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(57) Abstract: A fastening tape has 
a sheet-form base carrying an anay of 
hooking members (10, 22, 24, 34) each 
having a height (h) of about 0.008 inch 
(0.2 millimeter) or less, as measured 
from the base, and fiber-engaging 
features, such as re-entrant tips (18. 
32), disposed less than about 0.003 
inch (0.T)8 millimeter) from their upper 
surfaces, as measured normal to the 
base. Such hooking members are 
employed to releasably engage directly 
into foams and fine denier non-woven 
materials, such as those of insulation, 
filters, construction moisture bairien, 
disposable gowns and diapers. 
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DIRECT HOOK ENGAGEMENT 

TECHNICAL nELD 
This invention relates to hook and loop fastening, and more particularly to 
male hook members adapted to engage a penetrable surface to form a releasable 
closure. 

BACKGROUND 

Plastic hook tape can be produced in a continuous molding process described 
by Fischer in U.S. Patent No. 4,794,028, hereby incorporated by reference. Such 
hook tapes have small hook members integrally molded to extend from a broad side 
of a sheet form base, and each hook member generally has a head portion 
overhanging the base to form an engageable crook in at least one direction along the 
longitudinal molding direction of the hook tape. Mushroom-type hook fasteners may 
be formed by molding stems in a Fischer-type continuous molding process, and then 
flattening the ends of the molded stems to fonn heads overhanging the base in 
generally all directions. 

Traditional^, a male fastener tape will be provided with an array of many such 
hook members and arranged to engage a mating loop product or other female fastener 
member, to form a releasable closure by what has come to be known as hook and loop 
fastening. Discrete sections of hook and loop festener tape may be sewn as 
specifically located patches onto a garment, for example. 

SUMMARY 

We have developed hooking members of a size and shape suitable for 
releasable engagement directly with many materials commonly employed in many 
products for reasons completely unrelated to hook fastening, effectively enabling such 
products to be provided with cost-effective, releasable fastening means without the 
need of a separate hook-engageable (e.g., loop) member. 

Examples of the common materials into which our hooks can directly engage 
include non-woven materials employed in inexpensive medical gowns and other 
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garments,. non-woven polypropylene constmctionbamermaten^s J :a^^ some bpen ' 
cell foams in common use as padding and filter materials. 

Because no separate loop patch need be added to the product, the fastening is 
provided with substantial ease of use, as the hooking member can be engaged directly 
5 into any exposed portion of the product'comprised of the engageable material. This 
can enable a garment to be readily fitted to many user sizes, and donned and removed 
rapidly. Garment closures incorporating these hooks can also be engaged anywhere 
on the garment after use, for holding the garment in a wrapped, compact condition. 
This can be particularly useful for storage, or for disposal after garment 
10 contamination, for sample. 

Our invention results in part fix)m our realization that many applications do not 
require substantial closure holding forces, and that low peel and shear strengths have 
some useftil advantage over stronger fastenings in some applications. 

In some preferred embodiments, the invention features hooking members of 
15 molded form, having a molded head portion that overhangs the base of the fastener to 
form a crook for engaging a discrete feature of the mating fastening material. In some 
cases, the hooking member is a J-shaped hook overhanging the base in a single 
direction, and in other cases it is of palm-tree shape, overhanging the base in two 
opposite directions. 

20 In another preferred embodiment, the invention features particularly small 

mushroom-type hooking members, preferably with molded stems and head portions 
that overhang the stems in multiple directions. Preferably, the head portions are 
fomied by rapidly heating the ends of the molded stems, such as by open flame, and 
then quickly flowing the stem end material radially outward while chilling the molten 

25 ends, such as by application of pressure by a cold roller. 

For usefiil engagement in a broad array of non-woven materials and foams 
employed in several common industries, the hooking members preferably have a 
height of 0.008 inch (0.2 millimeter) or less. Molded hooking members of J-shape or 
palm tree shape preferably have re-entrant tips disposed less than about 0.003 inch 

30 (0.008 millimeter) fit)m the upper surface of the hooking members, as measured 
normal to the base, and a thickness of less than about 0.005 inch (0.13 milhmeter). 
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According to one asptot of the invention, a fastening tape has a sheet-form 
base carrying an array of hooking members^ each hooking member having a stem 
integrally molded with and extending from a side of the base, and a head overhanging 
the base in a common direction along the tape. The head extends from the stem to a 

5 distal, re-entrant tip to define an engageable crook. The hooking members each have 
a height of about 0.008 inch (0.2 millimeter) or less, as measured from the base, and 

*' • the re-entrant tips are each disposed less than about 0.003 inch (0.08 millimeter) from 
an upper surface of their respective hooking members, as measured normal to the 
base. 

10 In some embodiments the hooking members are of J-shape, preferably with 

stems having tapered pedestal profiles with front and rear edges defining an included 
angle (a) of about 60 degrees. 

In some other embodiments the hooking members are of palm tree shape, each 
having two re-entrant tips and defining two engageable crooks, preferably with stems 
15 having front and rear edges defining an included angle of about 24.5 degrees. 

Preferably, the hooking members each have a thickness, as molded, of less 
than about 0.005 inch (0.13 millimeter). 

According to another aspect of the invention, a wearable gamient has a non- 
woven material broadly covering an outer surface thereof, and a piece of the featured 
20 fastening tape permanently attached to one region of the non-woven material and 
releasably engaging another portion of the non-woven material, with the hooking 
members of the fastening tape each directly engaging the non-woven material. 

In various embodiments, the wearable garment is a medical gown, a face 
mask, or a diaper, for example. 
25 In another aspect of the invention, a roll of moisture barrier constmction wrap 

material has a length of the featured fastener tape permanently secured thereto. The 
wrap material may be a sheet of non-woven polypropylene, for example. 

In another aspect of the invention, a releasable fastening essentially comprises 
a length of the featured fastener tape as a first half of the fastening, and an open cell 
30 foam as a second half of the fastening. The hooking members of the fastener tape are 
disposed within apertures of an open cell structure of the foam to engage reticulated 
portions of the foam in their crooks. 

-3- 
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According to yet another aspect of the invention, a method of covering a 
structure is provided. The method includes providing a covering consisting 
essentially of a sheet of non-woven material and a length of the featured fastener tape 
permanently secured to the non-woven material in a first region thereof; wrapping the 
5 structure with the covering, such that a second region of the non-woven material 
overlaps the fastener tape in the first region; and engaging the hooking members of 
the fastener tape directly into the non-woven material to releasably secure the 
covering to itself. 

In some applications, the non-woven material is polypropylene moisture 
10 barrier construction wrap material, and the stmcture is a wall surface. 

According to another aspect of the invention, a method of securing a garment 
includes providing a garment with a non-woven material broadly covering an outer 
surface thereof, and a piece of the featured fastening tape permanently attached to one 
region of the non-woven material; overlapping a second region of the non-woven 
15 material with the fastener tape in the first region; and engaging the hooking members 
of the fastener tape directly into the non-woven material to releasably secure the non- 
woven material of the garment to itself 

The profile shapes of the hooking members shown in the illustrated 
embodiments, in combination with their small size, are particularly usefiil for 
20 engaging many fine-featured materials, as the wide bases of the hooking members 
resists vertical deflection of the hooks as they penetrate the mating material. 

The details of one or more embodiments of ttie invention are set forth in the 
accompanying drawings and the description below. Other features, objects, and 
advantages of the invention will be apparent fi^om the description and drawings, and 
25 Scorn tiie claims. 

DESCRIPTION OF DRAWINGS 

Fig. 1 is a side view of a first J-shaped hooking member. 

Fig. lA is an end view of the hooking member of Fig. 1. 

Fig. 2 is a side view of a second J-shaped hooking member. 

30 Fig. 2A is an end view of the hooking member of Fig. 2. 

Fig. 3 is a side view of a palm tree shaped hooking member. 

-4. 
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Fig. 3 A is an end view of the hooking member of Fig. 3. 

Fig. 4 is a side view of a mushroom-shaped hooking member. 

Fig. 4A is an end view of the hooking member of Fig. 4. 

Like reference symbols in the various drawings indicate like elements. 

DETAILED DESCRIPTION 

The hooking member 10 of Figs. 1 and 1 A has a J-shaped profile and curved 
sides, such as may be molded in a cavity formed between two adjacent mold plates in 
a mold roll employed m the Fischer process, leaving a parting line 12 down the 
middle of the hook at the interface between the two mold plates. The pedestal stem 
portion defines a rather large included angle a of about 61.5 degrees between front 
and rear edges. The head portion 16 has a re-entrant tip 18, meaning that it extends 
downward toward the base of the hook to form a concave crook 20 for trapping 
features of a mating material. Tip 18 extends downward to a distance "d" of about 
0.0028 inch (0.07 millimeter) from the most upper surface of the hooking member, 
and the entire hooking member has an overall height 'li" as measured nonnal to the 
base, of only about 0.0076 inch (0.19 millimeter). 

The hooking member 22 of Figs. 2 and 2A also has a J-shaped profile, but has 
flat sides as seen in Fig. 2A. Thus, its tip 18' extends completely across the hooking 
member, and the upper surface of its head portion 16* presents a rather broad surface 
to the mating material. Stem portion 14* defines the same included angle a of about 
61.5 degrees, top 18' also extends down to a distance "d" of about 0.0028 inch (0.07 
millimeter), and hooking member 22 also has a height of only about 0.0076 inch 
(0.19 millimeter). 

The hooking member 24 of Figs. 3 and 3A has a palm tree shaped profile, as 
seen in Fig. 3, As such, it has two head portions 26 that extend bom a common stem 
portion 28 to overhang the base in opposite directions, defining two discrete featuro- 
trapping crooks 30. In this case, stem portion 28 defines an included angle a' of 
about 24.5 degrees between finont and rear edges. Tips 32 also extend down to a 
distance "d" of about 0.0028 inch (0.07 millimeter), and hooking member 24 also has 
a height "h" of only about 0.0076 inch (0.19 millimeter). 
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The hooking member 34 of Figs. 4 and 4A is a mushroom-type hooking 
member, having a molded stem portion 36 and an enlarged head portion 38. The stem 
portion is of square cross-section, each side having a nominal lateral dimension 't'* of 
about 0.004 inch (0.1 millimeter), and was molded to have a total height of 0.133 inch 

5 (3.4 millimeters). Aft^ molding, the upper part of stem portion 36 was flame-heated 
and passed under a cold roll to cause the resin of the upper end of the stem portion to 
flow radially outward to form a generally circular disk-shaped head portion 38 having 
an overall dimension *D" of about 0.0092 inch (0.23 millimeter) and a vertical 
thickness of only about 0.002 inch (0.05 millimeter). After this post-forming of 

10 head portion 38, hooking member 34 has a final overall height "hi" of about 0.0105 
inch (0.27 millimeter). In another embodiment (not shown), head portion 38 is of 
generally elliptical shape, having a major axis dimension of 0.0097 inch (0.25 
millimeter) and a minor axis dimension of 0.0086 inch (0.22 millimeter). 

Each of the hooks described above is useful for engaging many common 

15 surface materials, such as non-woven fabrics and open cell foams, and can be 
permanently bonded to garments and other products by ultrasonic or adhesive 
bonding. In one application, a non-woven medical gown, available as Medicom Non- 
Woven Gown REF 8012 blue from A,R. Medicom Inc. of Buffalo, New York, was 
provided with a patch of hook tape having an array of hooking members 22 (as shown 

20 in Figs. 2 and 2A). Engaging directly into the non-woven material of the medical 
gown (i.e., without any added loop material)^ the hook tape provided sufiGcient 
fastening strength to perform as a garment closure. As lightly pressed against the 
non-woven gown material by rolling a 4.5 pound roller topped with 1 kilogram of 
additional weight back and forth one time, in the direction of the hooks, across a one 

25 inch by two inch (25 millimeter by 50 millimeter) patch of hook tape, the hook tape 
exhibited a peel resistance of about 1 5 to 1 8 grams per inch (6 to 7 grams per 
centimeter) of width (as a three highest peak average), and a maximum shear 
resistance of 830 to 1 085 grams per square inch (1 30 to 1 70 grams per square 
centimeter). Other medical applications for which this hook is suitable include 

30 engagement of face masks, surgery drapes, or bandages. These small hooking 

members are also useful in the direct ^gagement of many of the non-woven and 

oth^ materials employed to broadly cov^ the outer surfaces of diapers. 

-6. 
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However, these particularly small/s'trong hooking members are also useful in 
other industries. For example, we have found that in large arrays they provide 
sufficient engagement in conmion low pile, fine denier, non-woven polypropylene 
moisture barrier construction wrap material (e.g., such as is knovm under the trade 

5 names TYVEK and TYPAR) that they can be employed to secure such materials in 
place against wall surfaces instead of adhesive tape or staples. Such hooks can be 
provided on the surface to which the wrap is to be applied, or can be provided on one 
side of the wrap itself, such that the wrap can be wrapped about a structure and 
secured to itself Other industrial packaging appUcations are envisioned, as are covers 

1 0 for vehicles and such. 

In addition, these small hooking members are useful in the direct engagement 
of open cell foams, either of thennoset or themioplastic materials. The head portions 
of the hooking members, particularly of the J-shiped and pahn tree shaped hooking 
members, are small enough to fit within the £^ertures defined by the open cell 

15 structure of the foam to tn^ reticulated portions of the foam material in crooks of the 
hooks. Thus, these hooks can be used to advantage m many applications commonly 
employing such foams as filters (for air or liquid), padding (such as in fruit handling 
equipment), or insulation (automotive and industrial), to cite but a few examples. 
Suitable polyurethane foams include, for example, the HSS product of Lendell 

20 Manufacturing of St. Charles, Michigan. 

A number of embodiments of the invention have been described. Neverthe- 
less, it will be understood that various modifications may be made without departing 
fi*om the spirit and scope of the invention. Accordingly, other embodiments are 
within the scope of our invention. 

25 
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What is claimed is: 
1 . A fastening tape comprising 

a sheet-fonn base carrying an array of hooking members (10,22,24), each 
5 hooking member having a stem (14,14*,28) mtegrally molded with and extending 
from a side of th6 base, and a head (16,16*,26) overhanging the base in a common 
direction along the tape, the head extending from the stem to a distal, re-entrant tip 
(1 8,1 8',32) to define an engageable crook (20,30); wherein 

the hooking members each have a height (h) of about 0,008 inch (0.2 
10 millimeter) or less, as measured from ihc base; and 

the re-entrant tips (18,18',32) are each disposed less than about 0.003 inch (d, 
0.08 millimeter) from an upper surface of their respective hooking members, as 
measured normal to the base. 

15 2. The fastening tape of claim 1 wherein the hooking members (10,22) 

areof J-shape. 

3. The fastening tape of claim 2 wherein the stems (14,14*) of the 
hooking members have tapered pedestal profiles with fix)nt and rear edges defining an 

20 included angle (a) of about 60 degrees. 

4. The fastening tape of claim 1 wherein tfie hooking members (24) are of 
pabn tree shape, each having two re-entrant tips (32) and defining two engageable 
crooks (30). 

25 

5. The fastening tape of claim 4 wherein the stems (28) of the hooking 
members (24) have front and rear edges defining an included angle (a') of about 24.5 
degrees. 

30 6. The fastening tape of claim 1 wherein the hooking members (10,22,24) 

each have a thickness, as molded, of less than about O.OOS inch (0.13 millimeter). 
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7. A wearable gannent with a non-woven material broadly covering an 
outer surface thereof, and a piece of the fastening tape of claim 1 pemanently 
attached to one region of the non-woven material and releasably engaging another 
portion of the non-woven material, with the hooking members (10,22,24) of the 
fastening t^e each directly engaging the non-woven material. 

8. The wearable gannent of claim 7 comprising a medical gown. 

9. The wearable gannent of claim 7 comprising a face mask. 

1 0. The wearable garment of claim 7 comprising a diaper. 

11. A roll of moisture barrier construction wrap material having a length of 
the fastener tape of claim 1 pennanently secured thereto. 

1 2. The roll of moisture barrier construction wrap material of claim 1 1 , 
wherein the wrap material comprises a sheet of non-woven polypropylene. 

13. A releasable fastening comprising 

a length of flie fastener tape of claim 1 as a first half of the fastening; and 

an open cell foam as a second half of the fastening; 

wherein the hooking members (10,22,24) of the fastener tape arc disposed 
within apertures of an open cell structure of the foam to engage reticulated portions of 
the foam in their crooks. 

14. A method of covering a structure, the method comprising 
providing a covering consisting essentially of 

a sheet of non-woven material; and 

a length of the fastener tape of claim 1 pennanently secured to the non- 
woven material in a first region thereof; 

wrapping the structure with the covering, such that a second region of the non- 
woven material overlaps the fastener tape in the first region; and 

.9. 
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engaging the hooking members (10,22,24) of the fastener tape directly into the 
non-woven material to releasably secure the covering to itself. 

15. The method of claim 14 wherein the non-woven material is 
polypropylene moisture barrier construction wrap material, and wherein the structure 
is a wall siuface. 

1 6. A method of securing a garment, the method comprising 
providing a garment with a non-woven material broadly covering an outer 

surface thereof, and a piece of the fastening tape of claim 1 permanently attached to 
one region of the non-woven material; 

overlapping a second region of the non-woven material with the fastener tape 
in the first region; and 

engaging the hooking members (10,22,24) of the fastener tape directly into the 
non-woven material to releasably secure the non-woven material of the gamnent to 
itself. 



wo 02/060294 PCT/USC>2/02570 

2/2 




INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/USO2/OS570 



A CLASSIFICATION OF SUBJECT MATTER 
IPq?) :A44B 18/00 
US CL : 84/452 

According to International Patent Oassificatton (IPC) or to both national classification and IPC 



FIELDS SEARCHED 



Minimum documentation searched (classification system followed hj classification symbols) 
as. : 24/459.306,442, 584.1.450, 447.448:488/100. 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields 
searched 



Electronic data base consulted during the international search (name of data base and. where practicable, search terms used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



A.P 



US 5,900,350 A (PROVOST et al.) 04 May 1999 (04-04-99), see 
whole document. 

US 5,953,797 A (PROVOST et al.) 21 September 1999 (21-09-99), 
see whole document. 

US 5,875,527 A (LACEY et al.) 02 May 1999 (02-03-99), see 
whole document. 

US 6,209,177 Bl (MURASAKI) 03 April 2001, see whole 
document. 

US 6, 163,939 A (LACEY et al.) 26 December 2000 (26-12-00), see 
whole document. 

US 5,781,969 A (AKENO et al.) 21 July 1998 (21-07-98), see 
whole document. 



1-16 
1-16 
1-16 
1-16 
1-16 
1-16 



\ x| Further documents are listed in the continuation of Box C See patent family annex. 



SpaeUl cfttQgadM of eilod donmioatK 

doBmBmi doflaliif tbo ^bbotbIsUIo of Uw ut wUoh li Dot eoniUend 
to Im of piitfcwiUt mlovksoo 



aiibrdoi 



I pobUiW «R or oftof Iht iatomolbmal flung 4 



*L* aoBoaeat vhkh may (hiw doobli on pdoiity eUim(0 or wUoh b 

oitoA to osUbliih tbo piAlkUtea doit of uolbor oitotton or oOox 
tioelol notoD (u •peclfloa) 

-OP 
"P- 



docnDODt loftaning to on onl dbcknuo, vm, ozUbittoo or dkn 



docnaoat fobUahod prior to Iho totoiiutteDol lUiBg dato bat Utor 



iprioiityd 



Ulor docnmant pnbliihad ofler the tntenotio&at fUlng date or prioxitj 
dote tad Dot io oonlliflt with the oppUeatioo b«t eilod to oadoBtuid 
tho priaeiplo or theoay nndailjing Iho tovutton 

deenmeitl of paitkoUr nbvuee; the olaisMd inn&tioii cunot ba 
eoBiidsnd dovbI oroaaoot be eoaaidexed to {nvolTe an toventin itsp 
when the doeoment ia takan alone 

doconMot of paitkolar reloTaase; tha daimd invMitioo cannot be 
eoaaidana toiavolfo as iavtattn atopwhan Iho doeofliaal to eombtoed 
with ooo or BOVB ofhor tadh daeaoionti, raeb oooblDattoB being 
obnooa to a penoa ikUled to the ait 

docnntaBt member of the aama pateat faoUj 



Date of the actual completion of the international search 
01 MAY sees 



Date of mailing of the international search report 



29MAY20ffl 



Name and mailing address of the ISA/US 
Commissioner of Patents and Trademarlis 

Box per 

Washington, D.C. 30991 
Facsimile No. (703) 305-3830 



Authorized officer 

ROBERT J. SANDY ^^/^jdyi^y 
Telephone No. (703)308-3168 



Form PCT/ISA/2I0 (second sheet) (July 1998)* 



INTERNATIONAL SEARCH REPORT 



; PCT/US02/08570 



C (Continuatioii)i DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation or document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


US 5,604,963 A (AEENO) 25 Febraory 1997 (86-02-97), see whole 
docmaent 


1-16 


A 


US 5,651,130 A (TOMINAOA et aL) 03 September 1996 (03-09-96), 
see whole document 

•> 


M6 



